Such clinical and laboratory descriptors are valuable in predicting prognosis, but they provide little or no information about the aetiology of unstable angina. Such information is important because it allows specific rather than empiric management. To return to the analogy with hypertension, the identification of specific subtypes such as renovascular hypertension or mineralocorticoid induced hypertension has allowed specific and more eVective treatment to be developed. Similar advances may be anticipated in unstable angina.
The work of Maseri has been fundamental in the development of our thinking about the cause of unstable angina. 3 From an aetiological perspective, unstable angina may be classified as thrombosis, severe progressive arterial obstruction, coronary vasospasm/vasoconstriction, inflammation and increased myocardial oxygen consumption. 4 
Aetiological mechanisms TYPE I: THROMBOSIS
A non-occlusive thrombus at the site of a fissured or ruptured atherosclerotic plaque is the most frequent pathogenic mechanism in unstable angina. Rational treatment should therefore be aimed directly at the thrombus, by means of antithrombotic agents. These have consisted of unfractionated heparin and aspirin. The recent results of the ESSENCE 5 and TIMI 11B 6 trials provide evidence that the low molecular weight heparin (LMWH) enoxaparin may be more eVective than unfractionated heparin in unstable angina and is potentially of great value in the management of these patients.
Considerable interest has been expressed in new antiplatelet agents, such as glycoprotein (GP) IIb/IIIa receptor inhibitors, as a means of halting the thrombotic process. Most of the early trial evidence has focused on the use of these agents as adjuncts to percutaneous coronary intervention, 7 8 but they have also been shown to be eVective in patients with unstable angina who have not undergone percutaneous coronary intervention. 9 Theoretically, LMWHs and GP IIb/IIIa receptor inhibitors are likely to demonstrate synergistic actions, although trials of combination treatment with these agents have not been completed yet.
TYPE II: SEVERE PROGRESSIVE ARTERIAL OBSTRUCTION Until about 10 years ago, progressive arterial obstruction was thought to be the most common cause of unstable angina. Although there is now evidence that non-occlusive thrombosis is more common, accelerated atherosclerosis remains an important aetiology. 10 The cause of this acceleration is not yet clear; the occurrence of subclinical, frequent minor thrombi has been suggested as a possible mechanism. If this mechanism is confirmed, prolonged antiplatelet treatment with an oral GP IIb/IIIa receptor inhibitor could be highly eVective. Trials of oral GP IIb/IIIa receptor inhibitors are currently ongoing, and may establish a place for long term GP IIb/IIIa receptor inhibition in this condition.
Restenosis after initially successful percutaneous coronary intervention or coronary artery bypass grafting may also cause progressive mechanical obstruction and lead to unstable angina. In such cases, the most appropriate management is repeat revascularisation. There is growing evidence that unstable angina may be caused by inflammation of the atherosclerotic plaque. Increased activity of macrophages in plaques can cause the release of proteinases such as collagenase and stromelysin, which can break down the extracellular matrix and lead to plaque rupture. The inflammatory response is reflected in raised serum concentrations of markers such as C reactive protein (CRP) and serum amyloid A; these oVer convenient, although indirect, measures of the degree of cytokine activation, which in turn relates to macrophage activity. Many patients with unstable angina have serum CRP concentrations above the upper limit of normal of 3 mg/l, and both the short term and the long term prognosis is poorer in such patients. 11 12 There is mounting epidemiological evidence that plaque instability may be triggered by infection with organisms such as Chlamydia pneumoniae, Helicobacter pylori, cytomegalovirus or some other as yet unidentified microorganism. C pneumoniae has also been detected in atherosclerotic lesions. 13 In pilot studies, treatment with macrolide antibiotics has been shown to improve the prognosis in patients following acute coronary syndromes. 14 15 Should an infective aetiology be confirmed in a subgroup of patients, the macrolide antibiotics would oVer specific, inexpensive, and relatively safe treatment.
TYPE V: INCREASED MYOCARDIAL OXYGEN

CONSUMPTION
When myocardial oxygen supply is compromised by a flow limiting atherosclerotic plaque, an increase in myocardial oxygen demand may be suYcient to trigger unstable angina. Patients with chronic stable angina may develop unstable angina with thyrotoxicosis, infection, fever, or tachyarrhythmias, all of which increase myocardial oxygen demand. Treatment should be directed at managing the underlying illness and using blockers to control the heart rate and reduce myocardial oxygen consumption. Figure 1 illustrates a model that may be used to represent the balance of aetiologies and provide a guide to treatment. For an individual patient, the diagram could be marked to show the relative importance of each of the five causal factors. The most common presentation is a patient with moderate arterial obstruction who develops a subtotal thrombotic occlusion (fig 2) . These are the patients who are most likely to benefit from both antithrombotic and antiplatelet treatment. In other patients, identification of the dominant cause will require quite diVerent management such as revascularisation for the patients with severe mechanical obstruction, or vasodilator treatment when vasospasm is the predominant cause. In many patients, more than one causal factor is present.
Clinical use of biochemical markers
Data from the TIMI IIIB trial provides an example of how the information gained from measurement of clinical markers can be put to practical use in predicting prognosis. 2 The risk group.bmj.com on January 21, 2018 -Published by http://heart.bmj.com/ Downloaded from of death in unstable angina can be stratified according to the concentration of cardiac specific troponins T or I. The troponins may be released into the circulation from myocytes of patients with unstable angina when microemboli are discharged from atherosclerotic plaques. The cardiac specific troponins are undetectable in the serum of healthy persons, and their presence probably indicates the development of small foci of myocardial necrosis secondary to platelet emboli from fragile, unstable plaques. We observed that patients with the highest concentrations of troponin I have a mortality rate almost eight times as high as the patients with the lowest concentrations (fig 3) . Data from TIMI 11A show how combining the information from two indicators-troponin T and CRP-can provide additional prognostic information (fig 4) . 10 Patients with a negative troponin T and low CRP have a very low risk of death. When one indicator is abnormal, the risk rises by a factor of about 10, and when both are abnormal the risk is about 20 times as high as when both are normal. Thus, for patients with negative troponin T and low CRP, the mortality rate is 0.4%, whereas in patients with high troponin T and high CRP the mortality rate is 9.1%.
The development of bedside assays that can rapidly measure biochemical markers now makes it possible to identify which causal factors are operating in an individual patient, and direct management accordingly-for example, the concentration of prothrombin fragment 1+2 is an indicator of ongoing thrombosis and fibrinolysis in the circulation. Increased concentrations identified at the time of presentation to hospital will allow antithrombotic treatment to be started without delay. 16 
Conclusion
Defining the aetiology of unstable angina is likely to become as important in selecting management options in the future as determining the severity and estimating the prognosis are at present. Methods to define the aetiology of unstable angina in individual patients are becoming more widely available. Accurate determination of the cause of this syndrome will allow individualised treatment which may be expected to improve clinical outcome. 
